~ Ul

CODING FORMS FOR SRC INDEXING

Microfiche No. [

QTS0573900

New Doc ID 0ld Doc

ID

86990000C64

Date Date TSCA
_Produced Received J Section .
N6/07/99 08/16/99 8D
“
Submitting
i Organization

INTL ISOCYANATE INSTIT INC

Contractor ‘

BAST AKTIENGESELLSCHAFY

Document Title ‘

MDI: STUDY OF ABSORPTION AFTER SINGLE DERMAL AND INTRADERMAL
ADMINISTRATION 1IN RATS, WITH COVER LETTER DATED 08/11/1939

Chemical th&goﬁxh__}

BENZENE 1,1'-METHYLENEBIS[4-ISOCYANATO~- (l101-68-8)




~ Ul

CODING FORMS FOR SRC INDEXING

Microfiche No. [

QTS0573900

New Doc ID 0ld Doc

ID

86990000C64

Date Date TSCA
_Produced Received J Section .
N6/07/99 08/16/99 8D
“
Submitting
i Organization

INTL ISOCYANATE INSTIT INC

Contractor ‘

BAST AKTIENGESELLSCHAFY

Document Title ‘

MDI: STUDY OF ABSORPTION AFTER SINGLE DERMAL AND INTRADERMAL
ADMINISTRATION 1IN RATS, WITH COVER LETTER DATED 08/11/1939

Chemical th&goﬁxh__}

BENZENE 1,1'-METHYLENEBIS[4-ISOCYANATO~- (l101-68-8)




A (2

QFFLCE QF TOXIC SUBSTANCES REV. 7/27/82
CODING FORM FOR GLOBAL INDEXING
[ Microfiche No. (7) e | 1| No. of Pages | a7
| Doc I.D. ] 3] 01ld Doc I.D.] 4
3(9 190888886 &
Case No.(s) | 5
1
Date Produced (6) | 6 | Date Rec'd (b) | 7| Conf. Code e | a

N

Check One: DPubLication Dintemally Generated DExL’emaJ.lv Generated
Pub/Journal Name | 9
9
Authorgs[ I lL'!_‘
Organ. Name | - 11
Dept/Div | 13
| .0, Box/ 13 | Screet No./Name) 14
City] i5 | State] 16 | zip] 17 | Country) 18
MID No. (7) ] 19| D & B NG. (11) ] 20
Coul:ra:mr_]_ 21
Doc Tvpa] h 22
. . ’ &b .
Doc Title ] 2.
1
Chemical Nam (300 per name)| 25| CAS No. (10)| 24




¥ il
v/ Cﬁ" zS.

RECEIVED
QPPT CBIC

.Q\ugusf 11. 1999

INTERNATIONAL ISOCYANATE I%S&lf ,LJ W TH; JN@

201 Main Steeet, Suie 303 « La Crosse. W1 54601 * 608/79 . ?AX 60R/796-0882

TSCA Document Processing Center (TS-790)

Office of Toxic Substances

U.S. Environmental Protection Agency

401 M Steeet, SW
Washington, DC 20460

fig’ 45

'\/j

Atm:  8(d) HEALTH & SAFETY STUDY REPORTING RULE ’

(REPORTING)

Dear Sir/Madam:

We herewith submit a copy of the following recently completed health and safety study: - MDI

Study of

absorption after single dermal and mtradermal administration in rats.”
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Study of the Abscrption after Single Dermal and Intradermal

Administration in Rats
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GLF STATEMENT

Study Title: Report: *C-Methylenebisphenylisocyanate (°
MDI) - Study of the Absorption after Singl
Permal and Intradermal Administration in
Rats

.:(:_
a

Project number: 01B0431/9246010

This study was conducted in accordance with the GLP-provisions of
the "Chemikaliengesetz" (Chemicals Act; Bundesgesetzblatt 1994,
Teil I, 29.07.1994; FR C rmany) and with the "OECD Principles of
Good Laboratory Practice (Paris, 1981).

Dr. rer.nat. E. Leibold
{Study Director)
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STATEMENT

of the Quality Assurance Unit

Number of

test substance: 94/431

Name of

test substance: "C-Methylenbisphenylisocyanate

Study Title: Report: ”C~Methylenbisphenylisocyana*e (MC-
MDI) - Study of the Absorption after Single
Dermal and Intradermal Administration in

Rats

The Quality Assurance Unit inspected the study, audited the final
report, and reported findings to the Study Director and to Manage-
ment.

Phase of study/ Date of inspection Report to Study
inspection Director and to
Management

Protocol: Jan. 13, 1895 May 06, 1997
Conduct of study: April 30, 1997 May 06, 1997

Mzy 05, 1997 May 06, 1997

Dec. 05, 1997 Dec. 08, 1997

bec. 12, 1997 Dec. 12, 1997 '
| Audit of the report: |Nov. 17, 1998 Nov. 17, 1998

Remarx: Parts of analytics were inspected independently by the
Quality Assurance Unit of the respective analytical laboratory.

H. Hajok
(Head of Quality Asstraznce Unit)

Ludwigshafen, C)(f“’({ 20; (439 j%ﬂf/ 1
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TABLEL

Table 1: Mean excretion and retention of radiocactiwvity
after a single dermal administration of 14C-MDI to
rats at nominal dose levels ¢f 4.0 mg/cm2 (40
mg/animal). . . . . .

Table 2: Mean excretion and

retention of radicachiviity
after a cingle dermzl administration of 14C-MDI to
rats at nominal dose leve s of 0.4 mg/cm2 (4.0
Wg/anIBLly « 4w s v o os s m om o % = w m w o
Table 3: Mean excretion and retenticon of radicactiviiLy
after a single intradermal administration of 14C-MDI
to rats at a nominal dose level of 0.4 mg/animal. . .
Tzble 4: Excretion and retention of radiocactivity 8 h after
a single dermal administration of **C-MDI to rats at a
dogr level 68 4.0 MG/EPy = o 95 % % » v 5 & @, % @ @ &
Table 5: mxcretion and retention of radicacti ity 24 h
after a gingle dermal administration of - <~-MDI to rats
at a deose level of 4.0 mg/cm’. . . . 3 B
Table 6: Excretion and retention of radloactLV1ty 120 h
after a single dermal administration of MC-MDI to rats
at a dose level of 4.0 mg/em®. . . . . . . . . « « &
Table 7: Tissue concentrations of radicactiwvity 8, 24 and
120 h after a single dermal adjministration of '“C-MDI
to rats at a cdose level of 4.0 mg/cm®. . . . . . . . .
Table 9: Excretion, retention and tissue concentration of
radioactivity 24 h after a single dermal
administration of C-MDI to rats at a Azsc level of
O 0 MATEMT:. o 5 v o« 0 w0 & b w8 & ok w R s e m m e
Table 10: Excretion, retention and tissue concentration of
radioactivity 120 h after a single dermal
administration of *C-MDI to rats at z dose level of
0.8 WGICME:. v % w5 oo v omom e 8w % oW e e w w w
Table 1l1l: Excretion and retention of radiocactivity 120 h

.
e
=
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after a single intradermal acdministration of MC-MDI to

rats at a dose level of 0.4 mg/animal. . . « . « . . =

Table 12: Tissue concentration of radioactivity 120 h afterh

a single intradermal administration of '“C-MLI to rats
at a dose level of 0.4 mg/animal. . . « « & « o « « =
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1 SUMMARY

The absorptior distribution and excretion cf radi
was studiec in groups of four male Wistar rats fol
singlz dermzl and intradermzl administraticn of YC-
Methylenebisphenylisocyznate {(!C-MDI) zt nominal dose
levels of 4.0 and 0.4 mg/cm” for dermal acdministration and
0.4 mg/animal for intradermal administration. Thece dose
levels nominally corresponded to 40 and 4.0 mg/animal for
dermzl administration. Conaldnriﬁg the animal weichts, dose
levels corresponded to about 140 and 14 mg/kg body weight
(dermal administration) and 1.4 mg/kg body weight
(intradermal administration). In the experiments wi .o
dermal administration, animals were exposed for & hours and
sacrificed 8, 24 or 120 h after beginning of exposure. In
the experiment with intradermal administraticn, animals
were sacrificed 120 h after treztment.

~

activity
cwing a

|1] fu

cl
)

3
-

=
After dermal administration of YC-MDI, mean recoveries of
' radioactivity from 311 dose groups were in the range from
97.86 to 108.07 % of the totzal rad_oactLVLty administered.
Generally, the largest proporticn of radicactivity was
' found at the anpl*ca*1on site and cressing.
The total amount of radicactivity absorbed (including
excreta, cage wash, tissues/organs and carcass) increased
with increasing sacrifice time. Dermal absorption was very
I low and quantitatively similzr at both dose levels;
maximally ca. 0.9 % of the applied radioactivity was
I absorbed.
- After intradermal administration of *C-MDI, the mean
recovery of radioactivity was 100.90 % of the radicactiwvity
l acministered. The largest proportion of radioactivity was
found at the application site. The total amount of
radicactivity absorbed (including excreta, cage wash,
tissues/organs and carcass) amounted to about 26 % of the
I radicactivity applied.

These results are summarized in the tab.2 below:

=

Percentage of radicactivity absorbed and total amcunt of radiocactive
material abscrbed

Exposure Saczifice dermal: dermal : intradermal:
time [h] +ime [1] 4.0 mg/cx’ 0.4 mg/ex’ 0.4 :g/animal

5 abs. % abs. % aks.,

8 8 0.21 0.14

25.87
8 24 G.66 0.23

8 126 n.88 0.65
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2 INTRODUCTION

Methylenebisphenylisocyanate (MDI) is an aromatic
diisocvanate which is widely used in the manufacture of
polyurethanes.

Generally, information on the dermal absorption and
excretion can aid in the iaterpretatiocn of test results
from other toxicclogical studies and in the extrapclation
of data from animals to man for risk assessment purposes.

The study had the following cbjectives:

- To determine the absorption, distribution and
excretion of radiolabelled products after a singl~
dermal and intradermal administration of C-
Methylenebisphenylisocyanate (¥C-MDI) diluted in
acetone (dermal administration) or corn oil

(intradermal administration) as a function of tim= and

dose to male rats.
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3 MATERIAL AND METHODS

3.1 Test Guidelines

The study was performed accerdiny to the following guidelins:

3]

= U.S. EPA, Health Effects Test Guidelines, OPFPTS
870.7600, Dermal Penetration, "Public Draft" dated

M I

June 1996

3.2 Time schedule

Start of experiments:

Comnletion of experiment

L.J.

Test substance

3
3.3.1 YC-labelled material
Name :

Abbreviation:

Chemical name:

ZHT test substance No.:
Molecular formula:

Origin:

Batch/Lot No.:

Radiochemical purity:

Physical state:

Storage:

3.3.2 unlabelled material
Neme :

Chemi-nl name:

30 April 1997
03 August 1998

¥C-Methylenebisphenylisocyanate
HC-MDI

4,4"'-Methylenebis-{ring-U-"C]-
phenylisocyanate

94/431
CisHioN20;

supplied by the sponsor;

purified by the Isotope Lakoratory

of BASF Aktiengesellschaft,
Ludwigshafen,
Germany :

588-02 and 588-1201

> 95 %; checked prior to all
experiments (see also Purity
Statements in Appendix)

solid

0 refrigerator and in the dark
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Abbreviation:

Origin:

Batch/Lot No.:
ZHT test substance No.:

Chemical purity:

Physical state:

Storage:

MDT

Elastogran GmbH, Ludwigshafen,
Gexrmany

152.08.16.95

96/490-1

> 95 %

(confirmed by re-analysis
in August 1998}

Solid

refrigerzator

The analyses of the test substances were carried out at

BASF Aktiengesellschaft,

3.3.3 Vehicle

Ludwigshafen, FRG.

For the cermal administration, dried acetone was used as

vehicle.

For tne intradermal administration, corn oil was used as

vehicle.

3.3.4 Stability and homogeneity of the test substance

preparation

Stability in vehicle:

verified in all experiments (see
raw data for details)

Homogeneity and correctness

of the concentrations:

verified analytically in all
experiments (see raw data for
details)

The analyses of the test substance preparations were
carried out by the Biocanalytical Laboratory of the
Department of Toxicology of BASF Aktiengesellschaft,

Ludwigshafen, FRG.

3.4 HPLC Analysis of radiocchemical purity

The radiochemical purity of the applicaticn

7]
O
-
+
-
Q
=
tn
O
=

HUC-MDI was checked by HPLC analysis.

Column:
Mcbile phase:
Flow rate:
Sample volume: 1-5 unl
Detection: S

Cell Y& 150 4D

Nucleosil 120, 5Cl1lg&, 250 ~ £ mm
Acetonitrile + 0.01 M Trifliuorcacetic acid
0.6 — 1.2 mi/min
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3.5 Preparation of test substance

53.5.1 Material for dermal administration

Stock solutions were vrepared for the labelled material in
dried acetone. Unlabelled matexial was given to appropriate
aliquots of the acetone solution in order to achieve the
reguired specific activity and test substance
concentration. Before start of and at the end of the
administrations samples were taken to check the amount of
radioactivity in the scolution and to demonstrate the
stability and homogeneity.

3.5.2 Material for intradermal administration

tock solutions were prepared for the labelled material in
dried acetone. Unlabelled material was added to appropriate
aliquots of the acetone solution in order to achieve the
required specific activity. The organic solvent was
evaporated to dryness at 30° C under vacuum. In order *to

achieve tha

nominal concentration of the test substance

preparation the carrier {corn oil) was added to the
remaining material. Prior to administration the solution
was stirred and sonicated in order to produce a homogeneous
preparation. Before start of and at the end of the
administrations samples were taken to determine the amount
of radioactiwvity in the solution and to demonstrate the

homogeneity.

Any detail with respect to the wvarious doses and amounts of

radioactivity is documented in the study raw data.

3.6 Test system

Animals:
Strains:
Origin:
Sex:

Age:

Weight:

Rationale:

Wistar rats:

Chbb:THOM (SPF)
Dr. Karl Thomae, Biberach a.d. Riss (FRG)
Male

about 8 weeks at application (pretest
animals: about 15 weeks)

ca. 250-300 g (weight was measured prior to
dosing and is recorded in the study raw
data; see also tables 4-6; 8-11)

Recognized by internatiocnal guidelines as
the recommended test system. Study results
will be used in relavion to already
available data from the same test systen.
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- Husbandry
Room: Animals were kept under conventional

hygienic conditions in an air-conditioned
room at 20-24° C and 30-70 % relative
humidity. These parameters are maintained
under central control. Deviations from these
ranges did not occur.

Jdentification,

Caging: During acclimatization and prior to the
experiment each two animals in type III
Macrolon cages; during experiments
individually in all-glass metabolism cages;
type Metabowl (Jencons, Leighton Buzzard,
UK) which were labelled with the project
number and the animal number.

Diet: Kliba lab diet for rat-mouse-hamster either
pelletized (e.g. during acclimatization) or
granulated (e.g. in metabolism cages). Ad
libitum prior to and during the experiment.
Origin: Klingentalmiihle AG, CH-4303

Kaiseraugst, Switzerland

" Water: Tap water ad libitum

Analysis of

diet: The feed used in the study was assayed for
chemical and microbiological centaminants.
In view of the aim and duration of this
study, contaminants occurring in commercial
feed are unlikely to infiuence the results
of the study.

i Analysis of,

’ water:  The drinking water is regularly assayed for
chemical contaminants by the municipal
authorities of Frankenthal and the Technical
Services of BASF Aktiengesellschaft as well
as for germ cell by a contract laboratoxy.
Ir view of the aim and duration of the study
there are no special requirements exceeding
the specifications of drinking water.

Selection of
animals: Animals were assigned to the groups
randomly.

Health status

and clinical

examinations: The health status of the animals was checked
prior to and during the experiment ai least
once daily at work days.
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3.7 Dose selection, dose groups

3.7.1 Doses and dose groups

dermal administration: high dose: 4 mg/cm?
low dose: 0.4 mg/cm?
intradermal administration: 0.4 mg/animal

Experiments were performed with groups of 4 animals pex
dose and exposure period.

3.7.2 Rationale for dose szslection

These dose levels have been selected in accordance with the
investigations carried out by Rattray et al. (Toxicology
88, 15-30, 1994) and Vock & Lutz (Toxicol. Letters 92, 93-
100, 1997) so that the results given therein could be set
in relation to the results of that study.

3.8 Administration of test material

3.8.1 De'mal administration

Twentv~four hours prior to dosing the back shoulders of the
rate were clipped free of hair and the area (about 10 cm?)
MES sh=d with acetone. A silicon ring was glued to the
skiu, the test substance preparation (about 10 pl/cm?) was
~hoinistered with a syringe which was weighed before and
aft .. application (glue: Histoacryl®; B. Braun, Melsungen,

Germany) . A nylon mesh gauze was then glued to the surface
of the silicone ring and a porous bandage used to encircle
the trunk of the animal.

3 8.2 Intradermal administration ’

Twenty-four hours prior to dosing the back shoulders of the
rats were clipped free of hair and the area (about 10 cm?)
was washed with acetone. The test substance preparation
(about 100 pl) was administered with a syringe which was
weighed before and after applicaticn. The injection area
was sealed with tissue glue (Histoacryl®; B. Braun,
Melsungen, Germany) in order to avoid leakage of the test
substance preparation.

3.9 Study design

3.9.1 Pretest for intradermal administration

Allthough doses were set in relation to existing toxicity
data, it could not be ruled out entirely, that animals used
in this s-udy would show unexrpected symptome especially
inradermal administration. Therefore, a pretest with
el_»: *.gt subkstance was performed in two male rats
intradermal admirisztration of 0.4 mg MDI/animal.
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3.9.2 Balance/Excretion (dermzl; intradermzsl administration)

In this set of experiments, animals were dosed and then
placed in metabolism cages in order to collect excreta
after €, 24, 48, 72, 96 2nd 120 h if animals were not

sacrificed before. After the rezspective exposure pericd the

protective cover was removed and the exposed skin was

washed with a mild soapy sclution. At the end of the variocus

collection periods animals were sacrificed and the
following specimens/tissues were zanalysed for remaining
radiocactivity:

excreta, bloodcells, plasma, lung, heart, spleen,
kidneys, adrenals, gonads, muscle, brain, adipose tissue,
bone, thvcoid, pancreas, stomach contents, stomach, gut
contents, qut, liver, carcass, skin [treated (=
application site) and non-treated areas (surrounding
skin)]

For balance estimates the cage wash and skin wash as well
as the protective cover (including the silicone ring) were
alsc analysed for radiocactivity.

3.9.2.1 Experiment 1

animals: 12 males
dosing: 4.0 mg/cm?* (high dose); dermal
Expcsure regime
Duratiocn of 8
=, exposure [h]
' Sacrifice after | 8 24 120
{h]
number of 4 4 <
animals
3.9.2.2 Experiment 2
animals: 12 males
dosing: 0.4 mg/cm’® (low dose); dermal
Expecsure regime
Duration of g
exposure [h]
Sacrifice after g 24 120
thl
nunrer I 3 | 4
animalis { |
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Note: Since skin penetration and conseguently tissue

levels of radicvactivity were very low in Exp. 1,
radicactivity was only determined in the
following samples:

excreta, plasma, carcass, skin [treated (=
application site) and non-treated areas
{(surrounding skin)], skin wash, cage wash.

3.9.2.3 Experiment 3

animals: 4 males
dosing: 0.4 mg/animal; intradermal
Exposure regime: sacrifice: 120 h after administration

3.9.3 Sampling of blood serum after dermal and intradermal
administration of non-radioactive MDI

In order to get samples for immunologiczl investigations, the
following experiments were ke performed at the request of the
sponsor:

Animals were treated and then placed in steel wire mesh cages.
Blood samples were taken retroorbitally and serum will be
prepared from these blood samples which will be used for
immunological investigations.

Number of animals: 15 male animals

Dosing: 4 mg/cm? dermal (day 0)
» (10 pl/cm?; treatment area: 10 cm?)
Test substance: non-radioactive MDI

.-

B E N E R g T BN B BN B R S N N S B s 8

Treatment and sampling regime:

Duration of 8 h 21 days
exposure (no skin wash after 8 h)
Number of animals 10 5
Blood sampling Day -1 Day -1

Day 7 Day 7

Day 14 Dey 14
- Day 21 cay 21
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3.9.3.2 Experiment 5

Number of znimz2ls: 10 male animals
Dosing: 0.4 mg/animal, intradermal (day 0)
Test substance: non-radioactive MDI

|

Sampling regime:

=

- Number of animals 10

o Blood sampling Day -1

B Day 7

= Day 14

- E_ _ | Day 21 |

Details of these experiments are recorded in the raw data and
will not be reported. The results of the immunologiczi
investigations are reported elsewhere.

3.10 Analysis and Measurements

In order to collect urine and feces the animals were
individually placed in all-glass metzbolism cages
immediately after treatment.

3.10.1 Preparaticon c¢f samples and measurement o0f radiocactivity

Details of such procedures are described in the Stardard
= Operation Procedures; therefore only a brief description of
the relevant steps is given in the feollowing.

Alicuots of liquid samples (plasma, urine, skin wash, cage
wash} were mixed with scintillation cocktail (Hionic Fluor,
Packard) afd analyzed for radiocactivity without any
additional ‘treaztment. .

Feces were suspended in distilled water. The carcass was
homogenized with distilled water using a WARING Blendor.
Aliquots of these suspensions were dried by lyophilization
in a freeze dryer (LYOVAC GT 3). '

Aliquots of the remaining powder and of the homogenate of
the other tissues or zliquots of the ckin were solubilized
in SOLUENE (Packard). In order to bleach these samples
isopropanol and H,0,-solaticn were added and left for 24
hours at room temperature. After addition of scintillatlion
cocktail the samples were counted for 10 min in 2 iiguiz
scintillation counter (LSC; Wallac type 1409) &and the

The limit of detection was taken as twice the backgzcu
disintegration rate.
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3.11 Data processing

Tables presented in the report are computer generated. The
group mean and individual data are rounded appropriately
for inclusion in the report. &s a consequence, calculaticn
of group mean datz from the individual datz presentec in
the report will in scme instances, yield a minor wariation
in value.

Depending on the preparaftion of the samples the zppropriate
formulas were chosen. Calculations were performed using
formula I and IIT (see below) for all these samples which
were dried by freeze drying technic. The results for the
other samples were obtained using formula II and IV (see
below) .

3.11.1 Calculations l

Key of abbreviations dimension
DEM = disintegrations per minute [DPM]
L&8C = weight of LSC sample (gl
SOL = weight of scluene fgl
FRE = weight of freeze drying sample [g]

SAM = weight of organs/Tissue [g]

200 = waight of Aqua bidest. [g]

ACT = specific activity of test material [CEM/pg]
EQUTIS = equivalents of test material per tissue weight [ng/g]
Diga = dose of radiocactivity administered [DEM]

onrmula I

n
Y oem, / LS,

of D... = B3 L 100
% of D_py = X Z== X [ SAM + AQU) x =
Formula II
n
Y, pen, / LSC, .
% Of D, 4 = 2% — % { BAM+ BOU) x 220
n rad

Formula IIT

i
Y prM, / LSC,
EQUTIS = &L SOL ., SAM + AQU

n s FRE SAM x ACT
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1 : . SAM + AQU
n SAM x ACT

Material absorbed:
The tctal amount of test compound that was absorbed by each
t

animal is the sum of the antity found in the excreta
(urine, feces), organs/tissues, carcass and cage wash.

3.12 Retention of Records

The original of the study protocol, report and raw data are
stored at BASF Aktiengesellschaft for at least the pericd
P

of time specified in the GLP regulations. Details
concerning responsibilities or locations of archiving can
be seen from the raspective SCPs and from the raw data.
The specimens were retained until finalization of the
report. The officizl regulations concerning radicactive
specimens have been taken into account.
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4 RESULTS and DISCUSSION

4.1 Stebility, homogeneity of the application solution

Based on the results of the analyses, the applicat
solutions were found to ke nomogeneous a
substance was stzble in the respective carriers.

4.2 Excretion, retention and tissue concentrations afte

application of “C-MDI

Summarized data and single animzal data which are d

-

iscussed

in the following sections are presented in tables 1-2 and
4-10.
Mean values of the amcunts of excreted and residual

radiocactivity

after a2 single dermal administratiol

SF Mp=

MDI in acetone to male rats at nominal dose levels of 4.0
and 0.4 mg/cm® (corresponding to 40.0 and 4.0 mg/animal)
are presented in tables 1-2. Considering the animal
weights, dose levels corresponded to about 140 and 14 mg/kg
body weight.

The corresponding single animal data are included in tables
4-10.

4.2.1 High dose
(Tables 1,

4-7)

Following a single dermal administra

tion of ¥C-MDI

o
s

nominal dose level of 4.0 mg/cm® (40.0 mg/animal; ca. 140
mg/kg bw), the mean recovery of radioactﬁvity in the
different groups was between 97.86 % and 103.09 % of the
applied radioactivity.

In all groups, the largest proportion of radloac ivity was
generally recovered from the dressing and the skin of the
application site. Immediately after an exposure of 8 hours,
application sites and dressings contained 2€.63 % and 65.93
$ of the applied radioactivity, respectively. In the groups
sacrificed after 24 hours and 120 hours, 25.49 % aznd 32.21
$ of the applied radioactivity was found at the applicaticn
site and 64.25 % and 69.15 % was contained in the
dressings. The penetraticn of radicactivity into the skin
adjacent to the application site was between 0.55 and 7.14

% of the applied quLOGCLl"lty In skin wash, which was

performed at the end of the € h exposure period, 0.48, 0.32
and C.21 % of the applied radioactivity was found in the 8,
24 @ng 120 N groups, respectively.
The amcunt of radicactivity absorbed (including excreta,
cage wash, tissues/organs and carcass) increased from 0.21
% of the cose applied at 8 h after application to 0.66 %
at 24 . after appliceztion and to 0.88 § at 120 h after
applizacien, Bt the early timepoints (8 and 24 hj, the
nocryres vadicacuivity wer sxcreted viz-urine and feces in
¥ FTURTE: RIT 2 , =xcvetion viz feces was
Lol T st VARD The Zaly - srerign beiag relatively
constant over this time pericd
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The radicactivity apbsorbed was distributed in zll organs
and tissues. Lue toc the limited dermal abscrption,
concentrations of radicactivity .1 organs and tissues
analyzed were considerably below . pg Eg/g except for the
24 h carcass samples. Levels of tissue radiocactivity were
comparable at 8 and 24 h and declined until 12C h after
epplication with nighest lewvels generzally being found in
carcass, thyroid, muscle, plasma and liver.

4.2.2 Low dose

(Tables 2, 8-10C}

Following a single dermal administration of “C-MDI at a
nominal dose level of 0.4 mg/cm® (4.0 mg/animal; ca. 14
mg/kg bw), the mean recovery of radicactivity in the
different groups was between 102.87 % and 108.07 % of the
applied radiocactivity.

In all groups, the largest proportion of radicactivity was
generally found in the dressing and the skin of the
application site. Immediately after an exposure of 8 hours,
application sites and dressings contained 54.26 % and 44.49
$ of the applied radiocactivity, respectively. In the groups
sacrificed after 24 hours and 120 hours, 55.8" % and 61.14
§ of the applied radioactivity was found at the application
site and 50.03 % and 42.64 % was contained in the
dressings. The penetration of radicactivity into the skin
adjacent to the zpplication site was between 1.37 and 3.17
% of the applied radiocactivity. In skin wash, which was
performed at the end of the 8 h exposure period, 0.81, 0.82
and 0.47 % of the applied radiocactivity was found in the 8,
24 and 120 h groups, respectively.

The amount of radioactivity abscrbed (including excreta,
cage wash, tissues/organs and carcass) increased from (.14
¥ of the dose applied at 8 h.after application to 0.23 %

at 24 h after application ang to 0.69 % at 120 h after
application. At the early timepoints (8 and 24 h), the '
absorbed radiocactivity was excreted via urine and feces in’
similar amounts. After 120 h, excretion via feces was
predominant with the rate of excretion being relatively
constant over this time pericd.

Due to the limited dermal absorpticn in the high dose
groups, concentrations of radioactivity were investigated
only in plasma and carcass. Tissue concentraticons of
radioactivity were very low being below 0.1 pg Ea/g. Plasma
levels of radioactivity were comparable at 8 and 24 h and
declined until 12C = zfter application. In the remaining
carcass, radiocsctiviiy concentrations were highest zfter
120 h.
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4.3 Excretion, retention and tissue ceoncentretions aftes

intradermal application of “C-MDI
Summerized data znd single animal datz to be discussed in
the following sections are presented in tables 3 and 11-12.
Mean values of * ne amcunts of excreted and residuzl
radicactivity after a single intradermal administration c£
“C-MDI in corn o il to male rats at a nominal dose level of
0.4 mg/animal are preserted in table 3. Using 2z mean animal
welgbt of 285 . ;b_: dese level nominally corresponded To

about 1.4 mg/kg bw.
The correspo.ding single animzl data are included in table
11-12.

Following a single intradermal administration of *C-MDI at
a nominal dose level of 0.4 mg/animal (ca. 1.4 mg/kg body
weight), the mean recovery of radiocactivity in the treated
group was 100.90 %. The affected area of the skin was about
1 cm2.

The largest proportion of radioactivity was found at the
application site amounting to 65.45 % of the applied
radiocactivity. The penetration of radicactivity into the
skin adjacent to the applicaticon site was 8.47 & cf the
applied radioactivity. In skin wash, which was performed
120 hours after administration, 0.11 % of the applied
radicactivity were found.

The amount of radivactivity absorbed (including excretsa,

by
£

- cage wash, tissues/organs and carcass) duxring the 120 h

obsnrvatlon period amounted to 25.87 % of the dose applied.
The absorbed radicactivity was excreted mainly via the
feces with the rate of excretion being relatively constant
over this time period.

Despite the considerable systemic availability of
radicactivity after intradermal administration of *(C-
labelled MDI, concentrations of radioactivity in organs arnd
tissues at 120 h after administration were rather lov being
below 1 ng Eg/g.

The results of this study comparing systemic availability of
radioactivity after single dermal and intradermal adminisiration
of YC-MDI clearly demonstrated very limited abscrption after
dermal administration but considerable apsorption after

intradermal administration. Due to the reactive naturs oI the
test substance, considerable amounts of radicactivizy cculd be
found at the application site which could not be washed cif.
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5 CONCLUSION

Following single dermal administration of ' -MDI diluted in
acetone there was very limited systemic absorption amounting to
0.9 % of the dose applied at maximum. After single intradermal
administration of 'C-MDI diluted in corn oil, considerzple
systemic availability occurred amounting to about 26 % of dose.

'
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Table 1: Mean excretion and retention of radioactivity after a
single dermal administration of MC-MDI to rats at nominal dose
levels of 4.0 mg/em® (40 mg/animal).

If not stated otherwise, results expressed as % of the
radioactivity administered.

Nominal dose 4.0 I
[mg/cm?]
Exposure time [h] 8
5 ; |

Sacrifice time [h] 8 24 120

M e ST SR o T SR I |
Actual dese 4.628 4.701 4,775
[rmg/cm?]
Urine — 0.01 0.03 0.05
Feces 0.00 0.02 0.13
Cage wash 0.00 0.00 0.03
Bloodcells 0.00 0.00Q 0.00
Plasma 0.00 0.00 0.00

I| Lung 0.00 0.00 0.00
Heart 0.00 0.00 0.00
Spleen 0.00 0.00 0.00
Kidney 0.00 0.00 0.00
Adrenals 0.00 0.00 0.00
Gonads 0.00 0.00 0.00
Muscle 0.00 0.00 0.00
Brain 0.00 0.00 0.00

" Adipose Tissue 0.00 0.00 .00

Bone 0.c0 0.00 0.00
Thyroid 0.00 0.00 0.00
Pancreas 0.00 0.00 0.00
Stomach contents C.00 0.00 0.18
Stomach 0.00 0.00 0.00
Gut contents 0.02 0.02 0.29 ,
Gut 0.00 0.00 0.01
Liver 0.01 0.00 0.00
Carcass 0.17 0.60 0.21
Material absorbed 0.21 0.c<H 0.88
Skin (surrounding) 4.75 7.14 0.55
Protective cover 65.93 64.25 69.15
Skin (appl. site) 29.63 25.49 32.21

| skin wash 0.48 0.32 0.31

ﬂ Total recovery 100.949 97.86 103.09 ’
Material abscrbed 0.0973 0.3165 0.429S
in mg/animal
Material absorbed 0.0087 0.0316 0.0430
in mg/cm’
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Nominal dose 0.4
[mg/cm? ]
Exposure time {[h] 8
Sacrifice time {[h] g8 I 24 | 120
w%m—ﬂ
Actual dose 0.419 0.418 0.419
[mg/cm®]
Urine 0.01 0.04 0.08
Feces 0.00 0.05 0.16
Cage wash 0.00 0.01 0.06
Plasma 0.00 0.00 0.00
Carcass 0.13 0.13 0.38
Material absorbed 0.14 0.23 0.69
Skin (surrcunding) < 1o 137 1.47
Protective cover 44.49 50.03 42.64
Skin (appl. site) 54.26 55.862 61.14
Skin wash 0.81 0.82 0.47
Total recovery 102.87 108.07 106.41 i
w
= Material absorbed 0.0058 0.0056 0.0230
in mg/animal
Material absorbed 0.00058 | 0.000%6 | 0.00280
in mg/cm?
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Table 2: Mean excretion and recention of radiocactivity after a
single Adermal administration of “'C-MDI to rats at nominal dose
levels of 0.4 mg/cm® (4.0 mg/animal).

If not stated otherwise, results expressed as % of the
radioactivity administered.
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Table 3: Mean excretion and retention of radicactivity after a
single intradermal administration of '"C-MDI tc rats at a nominal
dose level of 0.4 mg/animal.

If not stated otherwise, results expressed as % of the
radioactivity admianistered.

S AN 7 MW M @ M

Nominal dose [mg/animal] 0.4
Exposure time [h] 3
Sacrifice time [h] 120
Actual dose [mg/animal] 0.515
e e
Urine 4.51
Feces 17.08
Cage wash 075
Blocdcells 0.04
Plasma 0.19
Lung 0.023
Heart 0.01
Spleen g.01
Kidney 0.07
Adrenals 0.00
Gonads 0.04
: Muscle 0.01
E Brain 0.00
Adipose Tissue 0.00
Bone 0.00
Thyroid 0.00
Pancreas 0.01
Stomach contents 0.05
Stomach 0.02
Gut contents 0.48
cut 0.09
Liver 0.32
Carcass 2.18
Material absorbed 25.87 e
Skin ({(surrounding) 8.47
Skin (appl. site) 66.45
Skin wash Ol
Total recovery 100.50
Material absorbed in 0.1332
mg/animal L
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Table 4: Excretion and retention of radioactivity 8
a

single dermal administration of YC-MDI to rats
of 4.0 mg/cm?.
Single animal data and group mean values,

of the radioactivity administered.

results expressed as %

Animal No. 1 2 3 4 Mean 5D
Animal weight [g] 269.80 228.90 287.70 286.10 283.13 8.95
Specific acitvity [DPM/mg] 2140624 2140624 2140624 2140624 2140624 —_
Dose admin. [mg/kg bw) 130.7 1831 172.6 164.3 162.5 22.8
Dese admin. [mg/em?] 3.526 5.289 4.985 4.701 4.628 0.773
Dose admin. [mgfanimal] 35.26 52.89 49.95 47.01 45.28 7.73
Redicact. dose [MBg/animal) 1.26 1.89 1.78 1.68 1.65 0.28
Urine C-8 0.01 0.00 0.01 0.01 0.01 o.01
Subtotal Urine 0.01 0.00 0.01 a.01 0.01 0.01
Feces 0-8 0.00 0.0 0.00 0.01 0.00 0.01
Subtotal Feces 0.00 0.00 0.00 a9 0.c0 0.01
Cage wash .00 0.00 0.00 0.00 0.00 o0.00
Bloodcells 0.00 0.00 0.00 0.00 0.00 0.00
Flasma 0.00 0.00 0.00 0.00 0.c0 0.00
Lung 0.00 0.00 0.00 0.00 0.00 0.00
Heart 0.00 0.00 0.00 0.00 0.00 0.co
Spleen Q.00 0.00 0.00 0.00 0.00 0.00
Kidneys 0.co 0.co c.co 0.00 J2.00 0.00
Adrenals 0.00 0.00 0.00 0.00 0.00 0.00
Gonads 0.co 0.00 0.00 0.00 0.00 0.00
Muscle 0.00 0.00 0.00 0.00 0.00 0.0C
Brain 0.00 0.00 0.00 0.00 0.00 0.00
Adipose lissue 0.00 0.00 0.0 0.00 0.00 0.00
Eone 0.00 0.00 0.00 0.c0 0.00 0.0C
Thyroid Q.00 0.00 0.00 2.00 0.00 0.00
Pancreas 0.00 Q.00 0.00 0.00 0.00 0.00
Stomach contents 0.00 0.00 0.60 Q.0 0.00 0.00
_ Stomach 0.00 0.00 0.00 0.00 C.00 0.00
Gut centents 0.02 0.02 0.02 0.02 0.02 0.00
Gut 0.0 ©.00 0.00 0.00 0.00 0.00
Liver 0.01 0.01 0.01 0.01 0.01 0.00
Carcass 0.18 0.22 0.18 0.0% 0.17 0.06
Percentage absorbed 0.23 0.25 0.22 0.14 0.21 0.05
Surreunding skin 133 1112 1.38 516 475 481
Protective cover 67.97 62.99 61.13 71.63 €65.93 4.77
Application site 28.89 29.07 27.15 3539 29.63 3.86
Skin wash 061 0.24 0.41 0.55 0.48 0.12
Total 97.03 103.77 90.29 112.86 100.99 9.64
Material absorbed '
In mg/anima! 0.0811 0.1322 00,1089 0.0658 0.0973 0.,0296
In mg/em? 0.0081 0.0132 00110 0.0066 0.0097 0.0030
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Table 5: Excretion and retenticon of radiocactivity 24 h after a
e single dermal administration of “C-MDI to rats at a dose level
= of 4.0 mg/cm?.
Single animal data and group mezan values, results expressed as 2
— of the radiocactivity administered.
-
Animal No. 5 6 7 a Mean SD
Animal weight [g] 274.80 30050 28920 276.60 28530  11.97
l Specific acitvity [DPM/mg)] 2140624 2140624 2140624 2140624 2140624 i
— Dose admin [mg/kg bw] 160.3 156.4 1626 180.6 165.0 10.7
Dose admin. [mgierm?) 4408 4701 4701 4995 4701 0240
Dose admin. [mg/animal] 4408 4701 47.01 4995 47.01 2.40
l Radioact. dose [MBg/animal] 157 168 1.68 1.78 1.68 0.09
- Unne 0-8 0.01 0.01 0.01 0.a1 0.01 0.00
Urine 8-24 0.02 0.02 0.02 0.02 0.02 0.00
- Subtotal Urine 0.03 0.03 0.03 0.03 0.03 0.00
Faces 0-8 0.00 0.00 0.00 0.00 0.00 0.00
Feces 8-24 0.01 0.01 0.02 0.02 0.02 0.01
Subtctal Feces 0.01 0.01 0.02 0.02 0.02 0.01
i Cage wash 0.00 0.01 0.00 0.00 0.00 0.01
= Blocdeells 0.00 0.00 0.00 0.00 000 0.00
- Plasma 0.00 0.00 0.00 0.00 0.00 0.00
Lung 0.00 0.00 0.00 0.00 0.00 0.00
= Heart 0.00 0.00 0.00 0.00 0.00 0.00
= Spleen 0.00 0,00 0,00 0.00 0.00 0.00
1] KGdneys 000 000 000 000 000 000
Adrenals 0.00 0.00 0.00 0.00 0.00 0.0C
peoe Geonads o.co C.00 0.00 0.00 0.00 0.00
= Muscle 0.00 0.00 0.00 0.00 0,00 0.00
- "~ Brain 0.00 0.00 0.00 0.00 0.00 0.00
Adipose tissue 0.00 0.00 0.00 0.00 0.00 0.00
Bone 0.00 0.02 0.00 0.00 0.00 0.00
&l Thyroid 0.00 0.00 0.00 0.00 0.00 0.00
[ Pancreas 0.00 0.00 0.00 0.00 0.00 0.00
‘Stomacl, contents 0.00 0,00 0.00 0.00 0.00 0.00
Stamach 0.00 0.00 0.00 0.00 0.00 0.00
Gut contents 0.01 0.02 0.01 0.02 0.02 0.01
l Gut 0.00 0.00 0.00 0.00 0.00 0.00
Liver 0.00 0.00 0.00 0.00 0.00 0.00
Carcass 0.21 0.52 0.63 1.03 0.60 0.34
. Percentage absorbed Q.26 0.59 0.69 1.10 0.66 0.35
Surmounding skin 15.02 1.26 1890 1039 714 6.70
Profective cover 67.96  63.44 6067  64.94 64.25 3.04
= Applicaticn site 2138 2817 2484 2757 25.49 3.10
- skin wash 0.1 023 0.36 0.48 0.32 0.13
_ Total 10481 9369 86.46 104.48 97.86 812
Material absorbed
in mg/animal 01146 02774 03244 05495 03165 0.1795
in mg/em? 0.0115 0.0277 00324 0,0549 0.0316 0.017¢
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Table 6: Excretion and retention of radiocactivity 120 h after a
single dermal administration of YC-MDI to rats at a dose level
of 4.0 mg/cm?®.

Single animal data and group mean values, results expressed as %
of the radioactivity administered.

m

Animal No. ] 10 11 12 Mean sD
Animal weight [g] 29520 28580 29830 301.20 295.13 €.68
Specific acitvity [DPM/mg] 2140624 2140624 2140624 2140624 2140624 —
Dose admin. [mg/kg bw] 158.3 1645 1578 165.8 161.8 4.0
Dose admin. {mg/em?] 4,701 4.701 4.701 4,995 4775 0.147
Dese admin. [mg/animal] 47.01 47.01 47.01 4955 47.75 1.47
Radicact. dose [MBag/animal] 1.68 1.68 1.68 1.78 1.71 0.05
Urine 0-8 0.0 0.01 0.01 0.01 0.01 Cc.00
Urine 2-24 002 0.02 0.02 G.02 0.02 0.00
Unne 24-48 0.01 0.01 0.01 .01 0.01 .00
Urine 48-72 0.01 0.01 0.01 .01 0.01 0.00
Urine 72-96 0.00 0.00 0.00 0.00 0.00 0.00
Urine 96-120 0.00 0.00 0.00 0.00 0.00 0.00
Subtota! Urine 0.05 0.05 0.05 0.05 0.05 0.00
Feces 0-8 0.00 a.co c.co 0.00 0.00 0.00
Feces 8-24 0.02 0.02 0.02 0.02 0.02 c.00
Feces 24-48 0,03 0.02 0.02 0.02 0.02 0.01
Feces 48-72 0.01 0.01 0.01 .02 0.01 0.01
Feces 72-86 0.01 0.01 0.01 0.01 0.01 0.00
Feeces S6-120 0.01 Q.01 0.21 0.02 0.06 0.10
Subtotal Feces 0.08 0.07 0.27 0.0% 0.13 0.10
Cage wash 0.02 0.00 0.00 n.08 0.03 .04
Bloodcells 0.00 0.00 0.Cco 0.00 .00 0.00
. Plasma 0.00 0.00 0.00 0.00 0.co 0.00
tung 0.00 0.00 0.00 0.00 0.00 a.ce
Heart 0.00 0.00 0.00 a.00 0.00 0.00
Spleen 0.00 0.00 0.00 0.00 0.00 0.00
Kidneys 0.00 Q.00 0.co 0.00 0.00 0.00
— Adrenals a.co 0.00 0.00 0.co 0.00 0.00
Gonads 0.00 0.00 0.co 0.c0 0.co 0.00
Muscle 0.00 0.00 0.00 0.00 0.00 0.00
Brain 0.00 0.00 0.00 0.00 0.00 0.00
Adipese tissue 0.00 0.00 0.00 0.00 0.00 0.00
Bone o0.co 0.00 0.0 0.00 0.00 0.00
Thyroid 0.00 0.00 0.00 0.00 0.00 0.00
Pancreas 0.00 0.00 0.ce 0.00 aco 0.00
Stomach contents .00 0.00 0.00 0.70 0.18 0.35
Stamach 0.00 0.00 0.00 0.01 0.00 0.01
Gut contents 0.01 0.00 0.01 1.14 0.29 0.57
Gul 0.co 0.00 0.00 0.02 0.01 0.1
Liver 0.00 0.00 0.co 0.00 0.00 0.00
Carcass 0.34 0,03 0.34 a.11 0.21 0.16
Percentage apsorbed 05 0.15 0.67 22 0.8  0.91
Surrounding skin 0.59 0.52 Q.15 0.52 0.55 0.24
Protective cover 6495 83.83 71.20 56.50 69.15 11.52
Application site 3292 3168 28.73 3581 32.21 2.82
Skin wash 0.34 0.33 0.24 0.34 0.31 0.05
Totat 95.70 116.31 101.09 §5.07 103.09 5.31
Matenai absorbed
in mgfanimal 0.2351 00705 03150 1.0989 0.4298 04575

in mg/em? 00235 0€.0071 00315 0.1089 0.0430 0.0457
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Table 7: Tissue concentraticons of radiocactivity 8,

after a single dermal administration of **C-MDI to rat

level of 4.0 mg/cm?.

Single animal data and group mean values,

ng Eq/g.

Exposure time; 8 h

Sacnifice time: 8 h

Animal No 1 2 23 4 Mean sD
Bloodcells 0.081 0.108 0.082 0.246 0.129 0.078
Plasma 0:150 0.221 0.142 0.272 0.189 0.063
Lung 0.085 0.124 0.087 0.125 0.109 0.018
Heart 0.055 0.076 0.056 0.080 0.068 0.017
Spleen 0.047 0.063 0.052 0054 0.064 0.021
Kidneys 0.162 0.233 0.180 0.221 0.19¢ 0.034
Adrenals 0.260 0.170 0.170 0.268 0.217 0.054
Gonads 0.037 0.C60 0.040 0.053 0.048 0.011
Muscle 0.1583 0.087 0.205 0.424 0.230 0.138
Brain 0.022 0.045 0.027 0.105 0.050 0.028
Adipose tissue 0.086 0.086 0.078 0.126 0.097 0.021
Bene 0.017 0.011 0.007 0.003 0.910 0.006
Thyrold 0.070 0.917 0.542 1203 0.682 0.450
Pancreas 0.076 0,103 0.088 0.161 0.107 0.038
Liver 0.206 0.262 0.245 0.307 0,255 0.042
Carcass 0.455 0.802 0.569 0277 0.527 0218
Exposure time: 8 h Sacrifice time: 24 h
Animal No. 5 5 7 8 Mean SD
Bloadcells 0.078 0.100 0.087 0.172 0.112 0.041
Plasma 0.185 1.443 0.180 0.432 0.567 0.586
Lung 0.071 0.08s 0.097 0.165 0.1086 0.041
Heart 0.048 0.046 0.059 0.083 0.058 0.017
Snluen 0.045 0.048 D.091 0.072 0.064 0.022
Kidneys 0.120 0.172 0.167 0.27% 0.185 0.067
~Adrenals 0.18% 0.153 0.142 0.149 2.158 0.017
Gonads 0.051 0.033 0.067 0.066 0.054 0.216
Muscle 0.167 U.081 D.239 0.912 0.350 0.380
Brain 0.6398 0.059 0.023 0.040 0.160 0.200
Adipose lissue 0.0680 0.059 0.107 0.256 0.121 0.053
Bone 0.020 0.003 0.007 0.010 0.010 0.007
Thyroid 0.659 0.384 £.592 0.333 0.492 0.158
Pincreas 0093 0077 G094  0.129 0.100 0.022
Liver 0.154 0.178 0.188 0280 0.203  0.055
Carcass 0.660 1.558 2.106 3.709 2.008 1.281
Exposure time: 8 h Sacrifice time; 120 h
Animal No, ] 10 11 12 Mean sD
Bloodcells 0.062 0.063 0.057 0.053 0.059 0.005
Plasma 0.038 0.071 0.111 0.08%9 0.co2 0.017
Lung 0.07S 0.037 0.062 0.061 0.060 0.017
Hear 0.034 0.028 0.038 0.027 0.044 0 029
Spleen 0.086 0.106 0.084 0.060 0.078 121
Kidneys 0.109 0.066 0.114 0.102 0.088 0.022
Adrenals 0.055 0.077 0.092 oor7 0.075 0.015
Gonads 0,124 0.053 0.042 0.028 0.062 0.043
Muscle 0.211 0.042 C.u83 0.358 0.175 0,138
Brain 0.041 o021 0033 0.057 0.038 0.015
Adipase tissue 4.826° 0111 0.08s .12 2.131 0.054
Bone 0.000 0.000 0.000 0.001 0.000 0.001
Thyraid C.677 0.557 0.460 0.280 0.404 0.1e8
Pancreas 0122 0.122 0078 0.095 0.105 0.021
Liver C 082 Q055 C 054 0.081 0.086 Cc.014
Carcass 1097 0123 1196 0.361 0.524 0.533

*: outlier; not used far stausucs

24 and 120 h
at a dose

results expressed as
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Tabla 8: Excretion, retention and tissue concentra

+ 9 A
[ SRR S

of

radicactivity 8 h after a single dermal acdministration of **C-MDI

to rats at a dose level of 0.4 mg/cm?.
Single animal data and grcup mean values,

results expressed zs

-

of the radiocactivity administered (excretion & retention) or ug
Eg/g (tissue concentration).

Animal No. 13 14 15 16 Mean s0
Animal weight g} 296.50 200.30 28290 273.70 288.35 1230
Specific acitvity [DPM/mg] 30108408201084082010840830108408 30108408 —_—
Dose admin. [mgl/kg bw} 13.8 13.7 14.5 16.2 14.6 1.2
Dose admin. [mg/em?] 0.4105 0.4105 04105 0.4447 0.418 0.017
Dese admin. [mg/animal] 4.11 411 411 4.45 4.18 Q.17
Radicact. dose [MBg/animal) 2.06 2.08 2.06 2.23 2.10 0.08
Urine 08 0.01 0.01 0.01 0.01 0.01 0.00
Subtotal Urine 0.01 0.01 0.01 0.01 0.01 0.0C
Feces 0-8 .00 0.00 0.00 0.00 0.00 0.00
Subtotal Feces 0.00 0.00 0.00 0.00 0.00 Q.00
Cage wash 0.00 0.00 0.00 0.00 0.co 0.00
Plasma o.ce 0.00 0.00 0.00 0.00 0.00
Carcass 0.13 a.10 2.18 0.11 0.13 0.04
Percentage absorbed 0.14 o.11 0.19 012 0.14 0.04
Surrcunding skin 1.58 237 1.47 729 3.17 2.78
Protective cover 41,35 40.73 37.00 5B.88 44 .49 9.78
Application site 571 49.61 7018 40.11 54.26 12.70
Skin wash 0.59 0.87 0.97 0.82 0.81 0.18
Total 100.74 83.69 109.82 107.22 102.87 721
Material absorbed
In mg/animal 0.0057 0.0045 00078 0.0053 0.0058 0.0014
in mg/em? 0.00057 0.00045 0.0C078 0.00053 0.00058 0.00014
“.Tissue concentiration of radioaclivity (in pg £q/g)
Animal No. 13 14 15 16 Mean SO
Plasma 0.017 0.019 0.030 0.020 0.022 0.006
Carcass 0.028 0.020 0.040 0.028 0.029 0.008

B PEN I OB W W TN IR NN EE BN Y AP BN NN EE R S e oy
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Table 9: Excretion, restenticn and tissue concentration of
radioactivity 24 h after a single dermal administration of C-
MDI to rats at a dose level of 0.4 mg/cm?.

Single animal data and group mean values, results expressed as %
of the radioactivity administered {excretlon & retention) or u

Egq/¢ (tissue concentration).

Animal No, 17 18 19 20 Mean sD
Animal weight [g] 300.40 287.00 28330 294.60 293.98 7.13
Specific acitvity [DPM/mg] 301084083010840832010840830108408 30108408 —
Dose admin. [mg/kg bw] 13.7 1338 18.7 138 143 1.0
Dose admin. [mgfem?] 04105 04103 0.4447 04105 G.419 0.017
Dose admin. [mg/animal] 4.11 4.11 4.45 4.1 4.19 0.17
Radicact. dose [MBg/animall 2.08 2.06 223 2.06 2,10 0.09
Urine 0-8 0.0t 0.02 0.01 0.01 0.01 0.01
- Urine 8-24 0.02 G.04 0.03 0.03 0.03 0.01
Subtatal Urine 0.03 0.08 0.04 0.04 0.04 0.01
Feces 0-8 .01 0.01 0.02 0.00 0.01 0.01
Feces 8-24 .02 0.05 0.03 0.04 0.04 o.m
Subtolal Feces c.c3 0.0 0.05 0.04 0.05 0.01
Cage wash .01 0.01 0.00 0.01 0.01 0.01
Plasma 0.co 0.00 0.00 0.00 0.00 0.00
Carcass 0.11 0.08 0.24 0.12 0.13 0.08
Percenlage absorbed 0.18 0.19 0.33 .21 0.23 0.07
§urruunding skin 0.34 .16 1.75 3.22 1.37 1.43
Protective caver 51.97 28.90 63.20 56.06 $0.03 14.83
Application site £7.43 73.34 4372 48.00 55.82 13.13
Skin wash 0.55 0.85 0.63 133 0.82 027
- Total 110.47 103.54¢ 10863 108.62 108.07 3.1
Material absorbed
in mg/arimal 0.0074 0.0078 00147 0.0086 0. 0086 0.0034
. in mg/em? 0.00074 0.00078 0.00147 0.000E6 0.0008€ 0.00034
p=" Tissue concentration of radicactivity (in ug Eq/g)
1 Animal Mo, 17 18 15 20 Mean SD
— Plasma 0.018 0.036 0.023 0.027 0.026 0.008
Carcass " 0.025 0.014 0.062 0.028 0.032 c.021
2 .
- -
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Table 10: Excretion, retenticn and tissue ntx
radioactivity 120 h after a single dermal administ

MDI to rats at a dose level of 0.4 mg/cm?.

Single animel data and group mean values,

Eg/g (tissue concentration).

resul

LES ‘e
21

Animal No, 21 22 23 24 Mean sD
Animal waight [g] 28840 25080 258.00 28120 282.13 10.28
Specific acitvity [DPM/mg]  3010840830108408301084083010R408 30108408 e
Dose admin. {mg/kg bw] 13.0 153 15.3 15.8 149 1.3
Dese admin. [mg/em?] 03762 0.4447 0©.4105 0.444¢ c.419 0.033
Dose admin. [mg/animal) 3.76 4.45 4,11 4,45 4.18 0.33
Radioacl. dose [MEa/animal] 1.89 223 2.08 2.23 2.10 0.16
Urine 05 0.02 0.01 c.02 0.01 0.02 0.01
Urine 8-24 0.02 0.02 0.02 0.01 0.02 0.01
Urine 24-48 0.02 0.02 0.03 0.02 0.02 0.01
Urine 48-72 0.01 0.01 0.02 0.01 . c.01
Urine 72-86 0.04 0.01 0.01 0.00 0.02 0.02
Urine $6-12C 0.01 0.01 0.01 0.00 G.01 .01
Subtotal Urine 0.12 0.08 0.11 0.08 0.09 0.03
Feces 0-8 0.03 0.01 .01 0.00 0.01 Q.01
Feces 8-24 0.03 o.co 0.01 0.01 0.01 0.01
Feces 24-48 0.04 0.04 0.06 0.05 0.05 0.01
Feces 48-72 0.04 0.04 0.05 0.02 0.04 0.01
Feces 72-96 0.02 0.02 0.04 0.02 0.03 .01
Feces 96-120 0.04 0.0z 0.02 0.02 0.03 0.01
Subtotal Feces 0.20 0.13 0.18 0.12 0.18 0.04
Cage wash 0.05 018 0.01 0.01 0.06 0.08
Plasma 0.co v.00 0.00 0.co 0.00 0.00
Caracass 034 a.7c 0.36 0.12 0.38 0.24
Percentage absorbed 0.71 1.08 Q.67 0.30 0.69 0.32
Sumrounding skin 223 0.20 1.72 1.73 1.47 0.88
“Protective cover 39.66 25.01 51.57 54.31 42.64 13.36
Application site 59.66 53.64 59.15 57.10 61.14 512
Skin wash 0.s3 0.43 Q.57 0.35 0.47 0.10
Total 102.7%9 8537 113€8 113.79 10€.41 8.99
Material absorbed
in mg/animal 0.0267 0L485 00275 0.0133 00250 0.0145
in mg/em? 0.00267 0.00485 0.CC275 0.00133 0.00280 0.00145

Tissue concentration of radioactivity (in pg Eq/g)

Animal Ne. 21 22 23 24 Mean s
Plasma 0.015 opo12 0.020 0.003 0.014 0.005
Carcass 0.081 0.12¢ 0.033 0.030 0.088 0.067

-

d as
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Table 11: Excretion and retention of radicactiwvity 120 n after a
single intradermal administration of 'C-MDI to rats at a dose
level of 0.4 mg/animal.

Single animal data and group mean values, results expressed as %
of the radioactivity administered.

Animal No. 31 32 3z 34 Mean sSD
Animal weight [g] 267.23 252.00 306.65 3oE24 283.03 27.74
Specific acitvity [CPM/mg] 111465872 “014553872 101465872 101465872 1.01e+08 —
Dose admin. [mg/kg bw] 1.7 1.8 1.8 19 1.8 0.1
Dose admin. {mgfanimal] 0.460 0.4€0 0.550 0.590 0.515 (o] 513
Radicact. dose [MBg/animal] 0.78 0.78 0.2 0.99 0.87 0.1
Urine 0-8 0.47 0.25 0.25 0.34 0.34 c.10
Urine 5-24 022 0.839 c.88 0.69 0.88 0.13
Urine 2442 1.34 1.32 0.67 0.88 1.05 0.33
Urine 48-72 0.88 1.10 0.86 0.45 0.82 Q.27
Urine 72-S6 0.33 0.55 0.58 0.26 0.43 0.5
Urine 96-120 1.08 1.51 0.86 0.66 1.02 0.36
Subtatal Urine 4.50 5.76 410 3.28 4.51 1.0e
Feces 0-8 1.18 a.0e 0.03 .01 0.32 0.56
Feces 8-24 4.01 2.97 1.50 10.62 478 4.03
Faces 24-48 5.25 5.51 3.11 773 5.40 1.89
Feces 42.72 2.84 2.83 2.22. 2.05 2.48 0.41
Feces 72-S€ 1.52 257 1.80 1.42 1.83 0.52
Feces 56-120 2.26 2.60 1.89 2.35 2.28 D.29
Subiotal Feces 17.04 16.54 10,55 24.18 17.08 5.58
Cage wash 0.81 0.98 0.19 1.03 0.75 0.33
Bloodcells 0.04 0.06 0.04 0.02 0.04 0.02
, Plasma 0.21 0.23 0.20 011 0.19 0.05
"~ Lung 002 0.05 0.03 0.01 c.03 0.02
Heart 0.01 0.02 0.61 0.01 0.01 0.01
Spleen 0.01 0.01 0.01 0.00 .01 0.01
Kidneys 0.07 0.0s 0.cs 0.04 c.07 0.02
Adrenals C.co a.co 0.00 o.co 0.00 0.00
“Gonads 0.04 0.05 Q.04 0.02 c.04 0.01
Muscle 0.01 0.01 0.01 0.00 0.01 0.01
Brain 0.o00 0.co 000 0.00 0.00 0.00
Adipcse tissue 0.00 0.co 0.00 0.00 0.00 0.00
Bone 0.cC 0.00 0.00 0.00 0.00 0.00
Thyreid 0.00 0.00 0.00 0.00 0.co 0.00
Pancreas 0.00 0.0 0.01 0.00 0.0 Q.01
Stomach contents 0.07 o0 0.01 0.09 0.05 Q.04
Stomach 0.03 0.c3 0.01 0.01 0.02 0.01
Gut contents 0.35 0.25 0.38 0.81 0.48 0.22
Gut 0.06 .11 0.14 C.06 .09 0.04
Liver 0.31 0.38 0.40 0.18 0.32 0.10
Carcass 2.00 3.64 2.01 1.07 2.18 1.07
Percentage atsorbed 25.58 28.34 18.24 30.52 25.87 5.47
Surrounding skin 23.89 4,63 3.21 2.14 8.47 1033
Application site 47.338 71.93 79.93 66.54 66.45 12.24
Skin wash 0.07 .21 0.03 0.14 0.1 Q.08
Total $7.33 105.11 101.41 99.74 100.80 3.27

Materia!l absorbed
in mg/animal 0.1195 0.1304 0.1003 0.1824 0.1332 0.0351
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Table 12: Tissue concentration of radioactivity 120 h afte
single intradermzl administraztion of “C-MDI to rats 2t z doss

lerel of 0.4 mg/animal.

Single animal data and group mean values, results expresse
ug Eqg/g.

Animal No. 31 32 33 3¢ Mean SD
Bloodceils C.114 0.173 0.158 C.0s8 0.126 0.052
Plasma 0.275 0.371 0.382 .170 0.200 c.ose
Lurg 0.102 0.155 C.1386 0.057 0.113 0.043
Heart 0.070 0.0e7 0.066 0.035 0.067  0.025
Spleen 0.080 0.127 0.174 0.054 0.099  0.034
Kidneys 0.180 0.231 0.242 0.120 0.193  C.056
Adrenals 0.086 0.157 0.115 0.052 0.103 0045
Gonads 0.070 0.081 0.076 0.032 0065 0022
Muscle 0.025 0.029 0.024 0012 0023  0.0C7
Brain 0.co6 D.008 0.00& 0.004 a.cas g.co2
Adipose tissue 0,033 0.03¢ 7.037 0.017 g.022 0.010
Bone 0.042 0.057 0.043 0,030 0.043  0.011
Thyroid 0.088 0.0s8 0.091 0.043 0080  0.025
Pancreas 0.037 0.055 0.058 0.025 0.044 0.016
Liver 0.141 0177 0.208 0.102 C.158 0.045
Carcass 0.071 0.132 0.075 0.342 0.080 0.038

#
= W
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bw
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DPM
Eg
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h
LSC
MBg
mg
M
SD

ng

8 APPENDIX

- Purity Statements of the radiolabelled test substances
(T A 0C1;

percent

application
becy weight
centimeter

BAasSE

disintegrations per minute

equivalents
gram

hour

liquid scintil
Mega-Bequerel
milligram
molar

lation counter

standard deviation

microgram

I A 002)

- Sample HPLC-chromatogram (purity check; I A 003)

D (
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Drug Technologies
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67056 Ludwigshafen, Germany
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BASFE

Test Facility: BASF Aktiengeselischaft - Ecolegy and Envirenmental Analytics - Box 120 - 67114 Limburgerhof

Puvity Statement/ Product Specification

]
|
|
i

Reg.-No.: BAS-No.: Batch-No.: 688-02
Study Code: CAS-No.:
Molecular formula: CigH N0, Molecular mass: 251.1 o/mol

Chemical name:

4 4'-Mathylenebis-{ring-U-'4C}-phenylisocyanate

Structural formula:

Specific activity:

4.1 MBa/mg (Amersham) Date: September 21, 1992
246000 dpm/ug
Radiochemical purity: > 85 % Date: December 20, ~1995
Chemical purity: R Date: ———
Analytical methods: Radio-HPLC '
Impurities: Not known 3
Stability: o Not known i
Storage: .At low temperature and in the dark -
Note: Dispatch of 46.3 mg (190 MBq) to BASF AG, ZHT/ES (Dr. Leibold)

| Date: Julc 8, 1996

Vols ¥ AT1E

‘Date .J

b (O OF W

4.'"- J Y
" (:x‘/ 7 /,/H_

Signature
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ZRV - Pilot plants and Physicochemical Methods for Life Sciences
Isotope Lzboratory
67056 Ludwigshafen, Germany

Test Facility: BASF Aktiengese!ischaft - Ecolegy and environmental Analytics - Box 120 - 67114 Limburgerhof

Purity Statement/ Product Specification

- Reg.-No.: — BAS-No.: — Batch-No.: 588-1201
Study Code: PI970038 CAS-No.: Label: ring-U-"*C
Molecular formula: C,5H.gN;O; Molecular mass: 250.2 g/mol (unlabelled)
Chemical name: 4,4‘-Methyienebis-([ring-U-MC}phenytisocyanate}

Structural Tormula:

.\.
B
t]
> k\
. 0 0
Specific activity: 3.55 MBg/mg (by LSC) Date: December 12, 1887

213000 dpmvpg

= Radiochemical purity: > 85 % (by Radio-HPLC) Date: Date: December 10, 1997
A
e > Analytical methods: LSC and Radio HPLC
l Stability: Not known
Storage: } . At low temperature and in the dark
LB Note: Dispatch of 20.7 mg (73,5 MBq) '
] - to ZHT/ES, BASF AG, Dr. Leibold ¥

Date: December 10, 1897

e A
e ?-CC. /l(/z ' //UL*?? {“/7'/}'6’(_'(.-\-_’/3-#
Date Signature
Study is performed in compliance with the GLP rules unless stated otherwise
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